Critical effect of VEGF in the process of endothelial cell apoptosis induced by high glucose.
The underlying molecular mechanism whereby hyperglycemia causes endothelial cell apoptosis is not well understood. This study aims to elucidate the role of survival factor VEGF involved in the apoptosis of endothelial cells induced by elevated glucose. The present study confirmed that high concentration of glucose (25 mmol/l) significantly increased the apoptotic cell number in cultured primary human umbilical vein endothelial cells (HUVEC). Up-regulation of Bax/Bcl-2 ratio and activation of caspase-3 induced by high glucose suggested that mitochondria apoptosis pathway was involved. High glucose significantly reduced VEGF expression in HUVEC both at mRNA and protein levels. p42/44 MAPK phosphorylation was transitory attenuated when exposed to high glucose and preceded VEGF reduction, thus suggesting down-regulation of VEGF through inhibition of p42/44 MAPK. Addition of VEGF prevented HUVEC apoptosis from high glucose exposure. Moreover, elevated reactive oxygen species (ROS) generation, calcium overload, Bax/Bcl-2 ratio, caspase-3 activation in HUVEC induced by high glucose were reversed by pre-challenge with VEGF. This may represent a mechanism for the anti-apoptotic effect of VEGF. These results suggest that down-regulation of VEGF plays a critical role in apoptosis of endothelial cells induced by high glucose and restoration of VEGF might have benefits in the early stage of diabetic endothelial dysfunction.